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物和等棘虫颗粒主要源于海洋生物活动，在 S1 站和 TS1 站所占的平均百分含量
分别为 36.58%和 23.04%；含铁颗粒和含硅铝颗粒主要源于陆源碎屑矿物颗粒的
输入，在 S1 站和 TS1 站所占的平均百分含量分别为 47.03%和 69.06%；而有机碎
屑、碳酸盐颗粒和含硫颗粒可能有多种来源。 
悬浮颗粒的粒径主要分布在 0.2 ~ 8.0 μm 范围内，大于 8.0 μm 的颗粒物的种
类和所占比例相对较少。在 S1 站和 TS1 站，对两个粒径范围内的颗粒物进行对
比，粒径主要分布在 0.2 ~ 8.0 μm 范围内的颗粒物包括：钙质生物颗粒（95.4%和
91.8%）、硅质生物颗粒（90.4%和 81.9%）、含硅铝颗粒（87.0%和 76.4%）及含
铁颗粒（85.8%和 86.0%），具有明显空间差异的颗粒物包括：有机质碎屑（57.2%
和 32.5%）和碳酸盐颗粒（55.3%和 39.6%），粒径主要大于 8.0 μm 的颗粒物包
括：含硫颗粒（68.3%和 58.3%）和等棘虫。 
对比分析 S1 站和 TS1 站颗粒物含量与组成，总悬浮颗粒物含量在 TS1 站显
著高于 S1 站。TS1 站的硅质生物颗粒、含硅铝颗粒、含铁颗粒和等棘虫含量高于
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显著高于 TS1 站，表明 S1 站碳酸盐类颗粒的生成量显著高于 S1 站。含硫颗粒的
含量在两个站位没有明显差别。 
钙质生物、硅质生物在两个站位 150 m 以浅的垂直分布均主要受控于浮游植
物的初级生产力，200 m 以深两种颗粒物在不同水深则表现出不同的沉降积累和
溶解作用控制效应。含硅铝颗粒和含铁颗粒的溶解在两个站位 200 m 以浅与浮游
植物生长有关，200 m 以深 S1 站含硅铝颗粒表现为沉降累积效应，含铁颗粒表现
为溶解作用，TS1 站含铁颗粒呈现明显的沉降累积效应。S1 站有机碎屑 200 m 以
浅可能来源于浮游植物降解，TS1 站有机碎屑的变化与浮游植物的降解无关。两
个站位 150 m 以浅的含硫颗粒、S1 站碳酸盐的分布与原位生产有关，而 TS1 站碳
酸盐 200 m 以深则受控于溶解作用。S1 站 150 m 以浅，200 m 至 2000 m，3500 m
三大水层中，相应地控制总悬浮颗粒物量变的颗粒物分别为：有机碎屑和含硅铝













12.3% ~ 93.7%和 16.0% ~ 95.7%，平均值分别为 65.8%和 70.1%。 
从表层至 150 m，S1 站和 TS1 站有机碎屑与总悬浮颗粒之间的正相关关系分



































Particles have long been recognized as an important component in marine 
biogeochemical cycling. The study of the composition and sources of marine particles 
will enable better understanding of marine biogeochemical processes and their 
controls. 
We used SEM and X-EDS in the research. During 2007 summer, we collected 
samples at two stations in the South China Sea (SCS), which are S1 station (116.003°E, 
18°N，9 layers) and TS1 station (111.756°E, 14.257°N，10 layers). Single particle 
analysis method was used in this study and the results are as follows. 
Particles were categorized into three classes: organic detritus, biological particles 
such as calcareous and siliceous biological particles and acantharia, and abiotic 
particles such as Fe-containing particles, S-containing particles, carbonate particles and 
Si-Al-containing particles. In S1 station, the average contents of these particles varied: 
Si-Al-containing (40.2%) > calcareous biological (20.1%) > siliceous biological 
(16.4%) > organic detritus (8.1%) > Fe-containing (6.9%) > carbonate particles 
(6.1%) > S-containing particles (2.1%). In TS1 station, the average contents of these 
particles varied: Si-Al-containing (52.8%) > Fe-containing (16.3%) > siliceous 
biological (16.1%) > calcareous biological (6.8%) > organic detritus (4.0%) > 
carbonate particles (2.0%) > S-containing particles (1.9%). The source of biological 
particles in S1 and TS1, is mainly from marine biological production, with average 
contents of 36.58% and 23.04% respectively; both Fe-containing particles and 
Si-Al-containing particles are originated from land-based mineral detritus, with 
average contents of 47.03% and 69.06% in S1 and TS1 respectively; while the sources 
of organic detritus, carbonate particles and S-containing particles may be complicated.  
In terms of grain size, the greatest abundance of particles occurred in 0.2 ~ 8.0 μm 
size fraction. Percentage contents on average, the particles sized between 0.2 ~ 8.0 μm: 
calcareous biological particles (95.4% and 91.8%), siliceous biological particles 
(90.4% and 81.9%), Si-Al-containing particles (87.0% and 76.4%) and Fe-containing 
particles (85.8% and 86.0%), the size distributions exhibit obvious spatial differences 
fell: organic detritus (57.2% and 32.5%) and carbonate particles (55.3% and 39.6%), 
the particles larger than 8.0 μm: S-containing particles (68.3% and 58.3%) and 















Comparing the two stations, the concentration of TSP in S1 station was 
observably higher than that of TS1. Siliceous biological particles, Si-Al-containing 
particles, Fe-containing particles and acantharia were much higher in TS1 station, 
while calcareous biological particles, carbonate particles and organic detritus particles 
were much higher in S1 station, indicating the yield of carbonate particles was 
observably higher in S1. S-containing particles in S1 were almost similar to TS1. 
The dominant factor that controlling the vertical distribution of calcareous and 
siliceous particles above 150 m in S1 and TS1, is the primary production of 
phytoplankton. In depth deeper than 200 m, various accumulation and dissolution 
effect could be the controlling factors. Above 200 m in the two stations, the dissolution 
of Si-Al-containing particles and Fe-containing particles is involved in the 
phytoplankton growth. However, Si-Al-containing particles are controlled by their 
accumulation and Fe-containing particles are controlled by their dissolution in S1 when 
deeper than 200 m. In contrast, Fe-containing particles are controlled by their 
accumulation in TS1. Above 200 m, the degradation of phytoplankton is the possible 
source of organic detritus in S1 station, while it is unrelated in TS1. Above 150 m, the 
content change of S-containing particles in S1 and TS1and carbonate particles in S1 
are associated with their precipitation, while deeper than 200 m in TS1, the content of 
carbonate particles is controlled by their dissolution. In S1, the controlling factors of 
the TSP above 150 m, from 200 m to 2000 m, and 3500 m are organic detritus and 
Si-Al-containing particles, calcareous and siliceous particles, Si-Al-containing particles 
respectively. In TS1, the controlling factors of the TSP above 150 m, from 200 m to 
1000 m, and 1500 m are organic detritus and Si-Al-containing particles, 
Si-Al-containing particles, Fe-containig particles respectively. 
Regarding biological particles, the detection of calcareous and siliceous biological 
particles, both of which include comparatively intact skeleton and bioclastic, can be 
attributed to the primary production of calcareous and siliceous phytoplankton. The 
bioclastic was much more often detected. In addition, above 150 m, there is an obvious 
negative relationship between phytoplankton (calcareous and siliceous biology) and 
abiotic particles (Fe-containing and/or Si-Al-containing particles), which suggests that 
land-bound Fe-containing and/or Si-Al-containing particles might be important 
nutrient source of calcareous and siliceous phytoplankton. Finally, the dominant 
element of calcareous biological particles was Ca. The dominant element of siliceous 















There are two sources of marine carbonate particles: biogenic and abiotic 
precipitation. Generally, the biogenic source was dominant, but the abiotic 
precipitation was also important. In S1 and TS1 station, biogenic carbonate particles 
account for 12.3 ~ 93.7% and 16.0 ~ 95.7%, with an average of 65.8% and 70.1%, 
respectively. 
There is an obvious positive correlation coefficient 1.0 and 0.66 between organic 
detritus and TSP in S1 and TS1 respectively, the results demonstrate that the organic 
detritus particles are one of the dominant factors that controll the content of total 
suspended particle (TSP) above 150 m. 
The sources of S-containing particles include acantharia, which contained SrSO4, 
and abiogenic sources, which consisted of CaSO4. 
 





















碳（CO2）浓度已由 280 mL·m-3 上升到 380 mL·m-3（Solomon et al., 2007）。CO2
是主要的温室气体之一，其浓度的升高引发了显著的温室效应及极端气候现象。
海洋作为大气 CO2 的重要储库，每年从大气中吸收的 CO2 的量约为 2.1 Gt C
（Sabine et al., 2004; Siegenthaler and Sarmiento, 1993），因此海洋在调控全球碳循
环的过程中起着举足轻重的作用。海水中的颗粒物，作为海水的重要组成部分，
在海洋调节大气 CO2 的重要机制（主要是生物泵）中起到了非常关键的作用
（Armstrong et al., 2002; Chisholm, 2000; Falkowski et al., 2000; Fischer et al., 2000; 
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（DOM）会凝聚成透明胞外聚合颗粒物（TEP）（Verdugo et al., 2004），或直接转
变为 POC（Stramska, 2010）；而在另外一些情况下，海水中的 TEP 可能会发生降
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